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or calcium phosphate. A small quantity of hydrous sodium
silicate sometimes occurs in association with the secondary silica
cement, introduced probably by an alkaline solution, some of which
was retained by the silica in the form of silicate of soda.
Magnesia may occur as dolomite, or as ferro-magnesian silicate
such as serpentine, this latter being very infrequent. Titanium
occurs to a limited extent as rutile, brookite, or anatase, the first
and third occurring in characteristic needle-like crystals, whilst
brookite occurs in large flakes surrounded by minute secondary
crystals in the cementing silica. Where the proportion of titanium
is high it is generally present in this form, having probably been
deposited from solution simultaneously with the cementing silica.
Zircon occurs in minute crystals, generally in negligible proportions.
It is important to remember that a small percentage of alumina
and certain other elements may represent a much larger proportion
of impurity. Thus, 10 per cent of felspar would show only 1-6 per
cent of potash and 1-8 per cent of alumina, the remaining 6-6 per
cent being silica, which is included in the total silica. Hence,
a material appearing to contain only 3-4 per cent of impurities
may actually contain 10 per cent.
The principal quartzites in this country occur in the Meta-
morphic, Pre-Cambrian, Cambrian, Ordovician, and Carbonaceous
rocks, whilst a very important source of quartzite on the Continent
(Germany) is known as amorphous quartzite.
Metamorphic quartzites have been used only to a small extent
as sources of sand. Their texture varies considerably. At
Kentallen they are quite coarse, the grains being up to 1-0 mm.
diameter, whilst on the Isle of Jura and Islay they average about
0-2 mm. diameter. The proportion of iron is generally very low.
Felspar and mica occur in varying proportions, veins of these
minerals sometimes occurring along the joints, as at Glen Orchy.
As a rule, the proportion of impurities is very low, the cement
in most cases being completely siliceous. Many apparently
excellent deposits of these rocks have not been worked as yet;
those which have been worked have been used chiefly for abrasive
purposes. The rock from the Kentallen district is used for polishing
and for soaps. The beds at Glen Orchy have been suggested as
suitable for the manufacture of silica bricks, whilst the disintegrated
quartzites on the beaches of Jura have been suggested for refractory
purposes and glass manufacture.
Pre-Cambrian quartzites are used to some extent as sources
of sand. Their occurrence and distribution have been described
on p. 39.
The Anglesey quartzites are pale grey in colour and fairly
fine-grained, the grains varying in size, according to Boswell,
from 0-05-4 mm. in diameter. The Holyhead quartzites are
more uniform in texture, the grains averaging 0-2-0-3 mm. diameter.
Felspar is almost absent, and only a small proportion of mica occurs,
generally in the form of sericite. Iron oxide sometimes occurs in